
US 20120058850A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2012/0058850 A1 

Potter et al. (43) Pub. Date: Mar. 8, 2012 

(54) AUXILLARY DRIVE ASSEMBLY FORA (52) U.S. Cl. ........................................................ 474/150 
FRONT DRIVE ASSEMBLY 

(76) Inventors: Brian J. Potter, Cedar Falls, IA 
(US); Christopher A. Bering, (57) ABSTRACT 
Dike, IA (US); Lee R. Rients, A vehicle front drive assembly includes an auxiliary drive 
Parkersburg, IA (US); Charles N. assembly for a vehicle which is driven by an engine which is 
Warren, Cedar Falls, IA (US) cooled by a fan. The auxiliary drive assembly includes an 

input pulley for receiving torque from the engine, a fan drive 
(21) Appl. No.: 12/875,780 pulley, a belt engaging the input pulley and the drive pulley 

and an auxiliary drive housing. The housing Supports the belt 
and has a first opening adapted to receive a torque transmit 
ting member which transmits torque from the engine to the 
input pulley. The housing has a second opening which 

(51) Int. Cl. receives a fan drive shaft which transmits torque from the fan 
FI6H 7/24 (2006.01) drive pulley to the fan. 

(22) Filed: Sep. 3, 2010 

Publication Classification 

  



Patent Application Publication Mar. 8, 2012 Sheet 1 of 6 US 2012/00588SO A1 

  



Patent Application Publication Mar. 8, 2012 Sheet 2 of 6 US 2012/00588SO A1 

  



Patent Application Publication Mar. 8, 2012 Sheet 3 of 6 US 2012/00588SO A1 

  



US 2012/00588SO A1 Mar. 8, 2012 Sheet 4 of 6 Patent Application Publication 

  



Patent Application Publication Mar. 8, 2012 Sheet 5 of 6 US 2012/00588SO A1 

  



Patent Application Publication Mar. 8, 2012 Sheet 6 of 6 US 2012/00588SO A1 

  



US 2012/005885.0 A1 

AUXLARY DRIVE ASSEMBLY FOR A 
FRONT DRIVE ASSEMBLY 

FIELD OF THE INVENTION 

0001. The present invention relates to an auxiliary drive 
assembly for vehicle front drive assembly. 

BACKGROUND OF THE INVENTION 

0002. A vehicle, such as a tractor, with a front power-take 
off (PTO) requires a drive mechanism to deliver torque or 
power to the FPTO. In many cases there are multiple combi 
nations of alternator sizes & cooling fan speeds needed to 
Support the various options on the vehicle. The multiple com 
binations of these options on the vehicle and the packaging 
space available presents a challenge to the designer to find a 
Solutions that requires the minimum amount of space and 
minimum number of parts to achieve all the above goals. Such 
a vehicle also requires an auxiliary (or accessory) belt drive 
assembly to provide power to belt-driven components such as 
an A/C compressor, alternator, airbrake compressor and/or 
cooling fans. 

SUMMARY 

0003. Accordingly, an object of this invention is to provide 
an auxiliary drive assembly for a flexible or modifiable 
vehicle front drive assembly. 
0004. A further object of the invention is to provide such 
an auxiliary drive assembly which is compact. 
0005. These and other objects are achieved by the present 
invention, wherein a vehicle front drive assembly includes an 
auxiliary drive assembly which supports a plurality of belt 
driven pulleys, including an input pulley driven by an engine 
of the vehicle. A first driveshaft has a first end for coupling to 
the engine and a second end for coupling directly to the input 
pulley. A front PTO drive has a housing rotatably supporting 
an input member, an auxiliary drive member and a PTO 
driveshaft. The housing encloses a PTO transmission for cou 
pling the input member to the PTO driveshaft. 
0006. A second driveshaft has a first end for coupling to 
the engine and a second end for coupling to the auxiliary drive 
member. The first driveshaft is removed from the assembly 
when the second driveshaft and the front PTO drive are con 
nected between the engine and the input pulley. The second 
driveshaft and the front PTO drive are removed from the 
assembly when the first driveshaft is connected between the 
engine and the input pulley. 
0007. The auxiliary drive assembly includes a housing 
which has a pair of lower brackets for attaching to a frame of 
the vehicle. These brackets are on either side of an opening 
which is adapted to receive an upper part of the PTO drive 
housing. The auxiliary drive housing also includes a bracket 
which projects from a central portion of the housing and 
which is adapted to Support an alternator. The auxiliary drive 
housing also includes a hollow cylindrical bearing member 
which is positioned above the central portion. The bearing 
member is adapted to receive a fan driveshaft. The auxiliary 
drive housing also includes an upper side bracket which 
projects to one side of the bearing Support for attaching to a 
component, such as an electronic control unit. The auxiliary 
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drive housing also includes a top bracket which projects 
upwardly for attaching to a component, such as an implement 
control unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is an upper front perspective view of a front 
drive assembly without a PTO drive, and including an auxil 
iary drive assembly: 
0009 FIG. 2 is a lower rear perspective view of a front 
drive assembly without a PTO drive, and including the aux 
iliary drive assembly of FIG. 1; 
0010 FIG. 3 is an upper front perspective view of a front 
drive assembly with a PTO drive, and including the auxiliary 
drive assembly of FIG. 1; 
0011 FIG. 4 is a lower rear perspective view of a front 
drive assembly with a PTO drive, and including the auxiliary 
drive assembly of FIG. 1; 
0012 FIG. 5 is an exploded view of the front drive assem 
bly of FIG. 3, and including the auxiliary drive assembly of 
FIG. 1; and 
0013 FIG. 6 is a view of the auxiliary drive housing of the 
auxiliary drive assembly of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

(0014) Referring to FIGS. 1 and 2, a vehicle front drive 
assembly 10 includes an auxiliary belt drive assembly or 
system 11 with an auxiliary drive housing 12 which includes 
a base 14 for mounting on a frame (not shown) of the vehicle 
(not shown). The housing 12 Supports a belt 30 which engages 
and circulates around a plurality of belt driven pulleys, 
including an input pulley 16 which is driven by an engine (not 
shown) of the vehicle. The housing 12 includes a bracket 18 
which supports an auxiliary unit or component 20 with a 
pulley 21, Such as an alternator or generator, and a bracket 19 
which Supports auxiliary unit or component 23, Such as an AC 
compressor with a pulley 26. The housing 12 Supports a 
tensioning pulley 22, idler pulleys 24 and 27, and fan drive 
shaft 34 which is connected to fan drive pulley 28. Belt 30 is 
driven by input pulley 16 and circulates around the other 
pulleys. Fan drive pulley 28 is connected to fan 32 by the fan 
driveshaft 34. Tensioning pulley 22 is mounted on a pulley 
support 25 which is pivotally mounted on the housing 12. 
0015. A first driveshaft 40 has a first end 42 for coupling to 
a crankshaft (not shown) of the engine and has a second end 
44 for coupling directly to the input pulley 16 and which 
extends through an opening 46 in the housing 12. 
(0016 Referring now to FIGS.3, 4 and5, a front PTO drive 
50 includes a housing 52 which rotatably supports an input 
member 54, an auxiliary drive member or top shaft 56 and a 
PTO driveshaft 58. The housing 52 encloses a conventional 
PTO transmission (not shown) for coupling the input member 
54 to the PTO driveshaft 58. A second driveshaft 60 has a first 
end 62 for coupling to the engine crankshaft (not shown) and 
a second end 64 with splines (see FIG. 5) for coupling to the 
input member 54. Thus, the assembly 10 includes the belt 
drive system 11 together with first driveshaft 40, or the belt 
drive system 11 together with second driveshaft 60 and PTO 
drive 50. 
0017 Referring now to FIG. 6, auxiliary drive housing 12 
includes the previously mentioned base 14 with lower left and 
right mounting brackets 70 and 72 on either side of a first 
lower opening 74. Opening 74 is adapted to receive a torque 
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transmitting member which transmits torque from the engine 
(not shown) to the input pulley 16. The torque transmitting 
member can be either an upper part of the PTO drive unit 50, 
or alternatively, a forward portion of the first driveshaft 40. 
The upper part of the PTO drive unit 50 includes a through 
shaft (not shown) which transmits torque from driveshaft 60 
and input member 54 to output member 56. Opening 74 is 
aligned with the input drive pulley 16. Side bracket 18 
projects from a central portion 76 to which pulley support 23 
is pivotally mounted (as seen in FIG. 1). The housing 12 
includes a hollow cylindrical bearing member 78 which is 
positioned above the opening 74 and which Surrounds a sec 
ond upper opening 79. An upper side bracket 80 projects to 
one side of the bearing member 78 for attaching to a compo 
nent, such as an electronic control unit (not shown). A top 
bracket 82 projects upwardly for attaching to a component, 
Such as implement control unit (not shown). As best seen in 
FIG. 5, the second upper opening 79 receives fan drive shaft 
34. 

0.018. The first driveshaft 40 is not needed and is remov 
able from the assembly 10 when the second driveshaft 60 and 
the front PTO drive 50 are connected between the engine (not 
shown) and the input pulley 16. Alternatively, the second 
driveshaft 60 and the front PTO drive 50 are removable from 
the assembly 10 when the first driveshaft 40 is connected 
between the engine (not shown) and the input pulley 16. 
0019. With this design the auxiliary belt drive system 11 
and front PTO 50 are driven off a single shaft 60 which is 
attached to the crankshaft (not shown) of the engine. When 
the front PTO 50 is included in the system, the top shaft 56 of 
the PTO 50 passes through the housing 12 and out the front 
end providing an attachment point for the input drive pulley 
16 of auxiliary belt drive system 11. The auxiliary belt drive 
system 11 is arranged on a single auxiliary drive Support 
housing 12 that straddles the front PTO housing 52 and 
attaches to the frame (not shown) of the vehicle. 
0020. When the front PTO option is not present on the 
vehicle the PTO housing 52 is removed and a longer drive 
shaft 40 is used so that the input drive pulley 16 of auxiliary 
belt drive system 11 in the same position as if the front PTO 
50 where in place. Thus, the same auxiliary belt drive system 
11 can be utilized on all vehicles regardless of whether or not 
a front PTO 50 is used. 

0021 Additionally the auxiliary belt drive system 11 is 
designed such that the diameter of the input drive pulley 16 is 
constant for all applications and the cooling fan speed is 
varied by varying the diameter of the cooling fan pulley 28. 
The auxiliary belt drive system 11 is laid out such that mul 
tiple or single sets of alternators of various sizes can be 
installed all on the same drive Support housing 12. The only 
difference from one system configuration to the next is the 
diameter of the cooling fan pulley 28, the alternator part 
number the length of the belt 30. Idler pulleys are added or 
removed from the system as needed to drive dual or single 
alternators. 

0022. The driveshafts 40 and 60 are attached to the engine 
crankshaft (not shown) via a splined hub (not shown). This 
hub is preferably lubed with grease to ensure adequate spline 
wear. The shafts 40 and 60 should be “tuned to the torsional 
vibrations in the system to minimize chatter or fretting in the 
spline and feedback to the belt drive system. This “tuning 
can be achieved by engineering selection of shaft diameter 
and length based on finite element analysis results. The 
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splined hub allows for the same shaft & hub to be used for 
various combinations of engines lengths and component 
placements. 
0023 The advantages of this design are the it allows for 
multiple combinations of options and configuration with the 
minimum number of parts all while conserving space by 
stacking the auxiliary belt drive system on top of the front 
PTO system. The only appreciable part number differences 
from one system configuration to the next are the belt, drive 
shaft, & fan pulley. All other configurations are just different 
combinations of those part numbers, maximizing inter 
changeability 
0024. By moving the auxiliary belt drive system to the 
front of the vehicle over the front PTO allows a cooling 
package to be moved much closer to the engine, thus helping 
to reduce overall length of the vehicle. The driveshaft attach 
ment scheme allows for variation in engine size and compo 
nent placement without need for additional parts. It also 
allows for easy service removal and installation of the drive 
shaft. The tuning of the shaft permits the design to work 
without the need for a separate rubber isolator in the drive 
system. 
0025. While the present invention has been described in 
conjunction with a specific embodiment, it is understood that 
many alternatives, modifications and variations will be appar 
ent to those skilled in the art in light of the foregoing descrip 
tion. Accordingly, this invention is intended to embrace all 
Such alternatives, modifications and variations which fall 
within the spirit and scope of the appended claims. 
We claim: 
1. An auxiliary drive assembly for a front drive assembly 

for a vehicle driven by an engine which is cooled by a fan, 
comprising: 

an input pulley for receiving torque from the engine; 
a fan drive pulley; 
a belt engaging the input pulley and the fan drive pulley; 
an auxiliary drive housing Supporting the belt, the housing 

having a first opening adapted to receive a torque trans 
mitting member which transmits torque from the engine 
to the input pulley, and the housing having a second 
opening adapted to receive a fan drive shaft which trans 
mits torque from the fan drive pulley to the fan. 

2. The auxiliary drive assembly of claim 1, wherein the 
auxiliary drive housing comprises: 

a mounting bracket adapted for attaching to a frame of the 
vehicle, the mounting bracket being positioned adjacent 
the first opening. 

3. The auxiliary drive assembly of claim 1, wherein the 
auxiliary drive housing comprises: 

a pair of mounting brackets on either side of the first open 
ing, the mounting brackets being adapted for attaching 
to a frame of the vehicle. 

4. The auxiliary drive assembly of claim 1, wherein the 
auxiliary drive housing comprises: 

a component bracket adapted to Support an auxiliary com 
ponent, the component bracket projecting from a central 
portion of the auxiliary drive housing; and 

a hollow cylindrical bearing member which is positioned 
above the central portion, the bearing member being 
adapted to receive a fan driveshaft. 

5. The auxiliary drive assembly of claim 4, wherein the 
auxiliary drive housing comprises: 

a unit bracket projecting to one side of the bearing member, 
the unit bracket being adapted for attaching to a unit; and 
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a top bracket projecting upwardly and adapted for attach 
ing to a further unit. 

6. The auxiliary drive assembly of claim 1, wherein the 
auxiliary drive housing comprises: 

a pair of lower brackets on either side of the first opening: 
a side bracket adapted to Support an auxiliary component, 

the side bracket projecting from a central portion of the 
housing; and 

a hollow cylindrical bearing member which is positioned 
above the central portion, the bearing member being 
adapted to receive a fan driveshaft. 

a upper side bracket projecting to one side of the bearing 
member and adapted for attaching to a first unit; and 

a top bracket projects upwardly and adapted for attaching 
to a further unit. 

7. The auxiliary drive assembly of claim 1, wherein: 
the first opening is adapted to removably receive a portion 

of a PTO drive unit which transmits torque to the input 
pulley. 

8. The auxiliary drive assembly of claim 1, wherein the 
auxiliary drive housing comprises: 

a plurality of unit brackets projecting thereform, each unit 
bracket being adapted for attaching to a unit. 

9. An auxiliary drive assembly for a drive assembly for a 
vehicle driven by an engine, comprising: 

an auxiliary drive housing Supporting a belt, the housing 
having a first opening adapted to receive a first torque 
transmitting member, and the housing having a second 
opening adapted to receive a second torque transmitting 
member; 

an input pulley for receiving torque from the engine via the 
first torque transmitting member, the input pulley engag 
ing the belt; 

a drive pulley for receiving torque from the belt, the drive 
pulley transmitting toque to the second torque transmit 
ting member, the second torque transmitting member 
driving a driven auxiliary unit. 

10. The auxiliary drive assembly of claim 9, wherein the 
auxiliary drive housing comprises: 

a mounting bracket adapted for attaching to a frame of the 
vehicle, the mounting bracket being positioned adjacent 
the first opening. 
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11. The auxiliary drive assembly of claim 10, wherein the 
auxiliary drive housing comprises: 

a pair of mounting brackets on either side of the first open 
ing, the mounting brackets being adapted for attaching 
to a frame of the vehicle. 

12. The auxiliary drive assembly of claim 10, wherein the 
auxiliary drive housing comprises: 

a component bracket adapted to Support a further auxiliary 
unit, the component bracket projecting from a central 
portion of the auxiliary drive housing; and 

a hollow cylindrical bearing member which is positioned 
above the central portion, the bearing member being 
adapted to receive a fan driveshaft. 

13. The auxiliary drive assembly of claim 12, wherein the 
auxiliary drive housing comprises: 

a component bracket projecting to one side of the bearing 
member, the component bracket being adapted for 
attaching to a component; and 

a top bracket projecting upwardly and adapted for attach 
ing to a further component. 

14. The auxiliary drive assembly of claim 9, wherein the 
auxiliary drive housing comprises: 

a pair of lower brackets on either side of the first opening: 
a side bracket adapted to Support an auxiliary component, 

the side bracket projecting from a central portion of the 
housing; and 

a hollow cylindrical bearing member which is positioned 
above the central portion, the bearing member being 
adapted to receive a fan driveshaft. 

a upper side bracket projecting to one side of the bearing 
member and adapted for attaching to a first unit; and 

a top bracket projects upwardly and adapted for attaching 
to a further unit. 

15. The auxiliary drive assembly of claim 9, wherein: 
the first opening is adapted to removably receive a portion 

of a PTO drive unit which transmits torque to the input 
pulley. 

16. The auxiliary drive assembly of claim 9, wherein the 
auxiliary drive housing comprises: 

a plurality of component brackets projecting thereform, 
each component bracket being adapted for attaching to a 
component. 


